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1 PURPOSE

31

32

33

34

This procedure provides guidance for radiological survey/sampling package design,
preparation, control, implementation and closure to perform Reconnaissance Level
Characterization (RLC) and Final Status Surveys (FSS) for surfaces and structures at
RFETS

SCOPE

This procedure applhes to personnel who design develop, implement, collect, documents
and evaluate data associated with RLC and FSS radiological survey/sampling packages

The forms attached to this procedure are examples that are used 1n documenting
survey/sampling information, however, equivalent forms may be used in lieu of the
attached forms (1 e , appendices) as along as the information 1s equivalent to the
mimmum nformation required by the forms 1n this procedure

This revision supersedes PRO 475-RSP-16 01 Revision 0 and associated forms

RESPONSIBILITIES

Change Inihator/Procedure User
Reads, understands, and comphes with the requirements of this procedure
RE Reviewer

Provides validation and verification of radiological sampling/survey data

Radiological Control Technician Technical Supervision (RCTTS)

Assigns radiological survey/sampling packages to Radiological Control Technicians
(RCTs) for the performance of radiological surveys

Reviews all radiological survey/sampling package survey forms for accuracy and
completeness prior to technical evaluation of data

Radiological Control Technician (RCT)

Performs and documents radiological surveys in accordance with instructions provided in
accordance with this procedure PRO-476-RSP-16 02 Pre-Demolition (Final Status)
Surveys of Surfaces and Structures, PRO-476-RSP-16 03 Radiological Samples of
Building Media, and 3-PRO-165-RSP-07 02 Contamination Monitoring Requirements,
for Reconnaissance Level Characterization surveys

Provides imtial review and signature of collected data

e
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Provides complete, accurate and legtble docmnenmnon ¢

Notifies the Ragiologscal-Control Technical Supgmsor,oi‘ Q;nut-ofmlegnce or suspect

radiological condition
35
Reviews and signs the Survey Package Cover Shet(see Kppmdxx 1) mécalmg that the
radiologcal mﬁﬁmplmgpq:kngq 18 ready ferclesm
Assigns Radiological sw (KE) to review mﬁ?bmmwmswhm
3.6 > h h

Responsible for sub-dividing facihity floor plansanto survey arcas apd survey units
Prepares radiological survey/sampling packages .- i

!

Determines the number of sample measurememiowmms:

Signs the Survey PackageComSheetmdxcmngﬁuthemdloiogwal wtveylsmpﬁng
package 1s ready for implementation.

Provides technical gmdance and owwm‘mlmphng package
implementation ;

Ensures that radiological WWmmmmdmg
collection of data.

!

Determings if a replacement, investigation, miatwnorathertype ofsmfon
survey unit 18 required * F

Approves techascal corrections/changes to &e Wmlmp&g package.

Reviews and signs the Survey kaage&gycg%hct (sae Appehdix 1) m&c&tmgthat the
radiological survey/sampling package 15 feady ¢ tlosure

¥

Reviews and valjdates closed‘ndloiogxcafm@ipm packages.”
Performs data analysis of racological mg@s
Prepares reports{RLé and/or PDS/FSS) j

E]

v%/i‘ b
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4 GLOSSARY

41 Acronyms

ASD
cpm
D&D
DCGLw
DCGLEMC
DOE
dpm
DQA
DQO
EPA
FDPM
FSS
FSSP
FSSR
HSA
IPC
LBGR
MARSSIM
MDA
MDC
NORM
QA/QC
RCT
RCTTS
RE
REM
RFETS
RLC
RLCP
RLCR
RSM
V&V

42 Definttions

Analytical Services Division

Counts Per Minute

Decontamination and Decommissioning

Denved Concentration Guideline Level-Wilcoxon Rank Sum test
Derived Concentration Guideline Level-Elevated Measurement Comparison
U S Department of Energy

Disintegration Per Minute

Data Quality Assessment

Data Quality Objectives

U S Environmental Protection Agency

Facility Disposition Program Manual

Final Status Survey (Analogous to Pre-Demolition Survey)

Final Status Survey Plan [Analogous to Pre-Demolition Survey Plan (PDSP)]
Final Status Survey Report (Analogous to Pre-Demolition Survey Report)
Historical Site Assessment

In-Process Charactenzation

Lower Bound of the Gray Region

Multi-Agency Radiation Survey and Site Investigation Manual
Mimimum Detectable Activity

Minmimum Detectable Concentration

Naturally Occurring Radioactive Matenal

Quality Assurance/Quality Control

Radiological Control Technician

Radiological Control Technician Technical Supervision
Radiological Engineer

Radiological Engineering Manager

Rocky Flats Environmental Technology Site

Reconnaissance Level Characterization

Reconnaissance Level Characterization Plan

Reconnaissance Leve] Charactenization Report

Radiological Safety Manager

Venfication and Vahdation

DCGLw — Denved Concentration Guideline Level - Contamination limit based on the
assumption that the concentration of residual activity 1s evenly distributed over a large

area

DCGLgMmc -

Denved Concentration Guideline Level - Contamination Iimit based on the

assumption that the concentration of residual activity 1s distnbuted as small-elevated
areas within a larger area
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Data Quality Qbjegtives (DOOg) - DQOs are qsalimive and quantitative siitements

derrved from the DQO process that clanfy technical snd'quality objectives; define the
appropriate type of data, and specify levels of decision exror thil Will be Sied as the basis
for establishing the quality and quantity of data n&cssagz 10 $upport facility disposition -
decisions.

Faality ~ Any equipment, steucture, smm&mwmﬁdﬁﬂsupwﬁc _
pmﬂsdeﬁmﬂm&f&ﬁtymxo&s@sﬁwwoﬁwmm JUR

therr functional systems and equipment, and sysémsand equipmetitinstafled .~ 7
thmtodeimateafwhty Iiownve:,speeiﬁe prati "Nmmaf; ) -
Mamgmmwwmlmm mmissioning) are also. - i
encompassed by this definition Fatthew &EM MMW& -

mclude any formally designated Bailding, site,

mfkau&onzﬁonmmﬁem&pmw ondied

The maISm&n'veykcpm
mmmﬂneﬁnalmxewmdmspeeﬁonofafaéfﬁymmﬁedm!m

Ares ——Amthnt have,orh;&pmrtommedmnon,xpotmtial for
inawncmwon .

asal %4) wasté storage
sites, and 5) areas mthwntanmrs m Wm of mptenal and iughspectﬁc
activity A

Impacted Clags 3 Acews - mmmﬂﬁ-&mwmam for
0, Dt wwmm

g

measurement data that provides a lugh degree of sondfigience Mmm&w ’
measurement would exceed the DCGL. Wm  peclassifying an arca s |
Class 2 may be appropniate based on site-specificconsiderations  Examples of sreas that™
might be classified as Class 2 for the final stwfés murveymclude. 1) locations where ~
radioactive materials wens prescat 1n an unsealed form, 2) potentially codtamunated
transport-routes, 3) areas dawnwind from stack reledse powts, 4) upper walls and ceihings
of busldings or rooms subjected to sirbome radivgetivity, 5) arens-handling low
concentrations of radioactive materials, and 6) aress on the penmeter of former
contamination control areas.

acted Clasg 3 Ares: ~My1mmeMmmmp&wdwcmmy
: mdxmﬁw,mmmdmmtﬁnkv&ofmmmaamw
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fraction of the DCGL., based on site operating history and previous radiation surveys
Examples of areas that nught be classified as Class 3 include buffer zones around Class 1
or Class 2 areas and areas with very low potential for residual contamination but
nsufficient information to justify a non-impacted classtfication

Isolation Controls — Training, posting and physical access control measures
implemented following Pre-Demolition Survey (PDS) designed to ensure that a given
area s radiological characterization do not change These isolation controls are applied in
two levels as delineated 1n the Site Pre-Demolition Survey Plan

Judgmental Survey (analagous to biased)- Surveys that are performed at locations
selected using professional judgment based on unusual appearance location relative to
known contamination areas, high potential for residual radioactivity (e g , horizontal
surfaces high traffic areas, corners drains), general supplemental information, etc

Local Area Background — Background survey instrument readings taken at specific
locations within a survey unit 1n order to determine actual contamination values in a more
precise manner

Measurement Location — A survey location where a typical set of total surface
contamination and removable contamination measurements are obtained

Mimimum Detectable Activity — The minimum amount of activity that can be
statistically detected above background with a 95% probability and with a2 maximum of
5% probability of falsely interpreting sample activity due to background

Non-Impacted Areas — All areas not classified as Impacted Class 1, Impacted Class 2 or
Impacted Class 3 These areas are areas where there 1s no reasonable potential for
residual contamination, based on knowledge of building history and/or previous survey
information Sufficient information 1s present to be assured that no residual
contamination 1s present above the applicable contamination limits

Remediation — Activities conducted to reduce potential risks to people and/or harm to
the environment from radioactive and/or hazardous substance contamination

Representative Survey — A survey that 1s designed to collect an appropriate number of
measurements which will give an accurate representation of the conditions 1n a defined

area

Survey Area - The most general category compnsed of surfaces to be further defined as
one or more survey units the bounds of which are defined by existing physical features
such as walls columns beams etc

Survey Design — The process of determining the type location, number and density of
radiological measurements to be taken for a RLC or final status survey
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L
Survey Instructions - Writiew instructions which wér e type and nmber of
measurements to be taken mameymorsurveyum& Escifsurvey paokagt shall
include survey instructions : i N
1 .

Survey Package ~ Acol[ectmnofmformanonma' fonnﬂforconmﬂmg
and documenting field meésptements taken fora R Crof finel stats survey. A sirvey
package 1s prepared for each Survey Unit Ms&@ The survey package typically
anclides the survey mstructions, survey MM&#M
Survey Point - Amﬂlqmb&vmonmﬂnnm“munhmmd;samx
location where measurements are obfained. Fins-ardi g e thémvemd
byamtorprobeorw&m’wheﬂas\upenm R
. 5 )
W—Ammm‘ﬁmmmwj ptamit
- poteatial Survey units are established to facflitate the process anc émﬂns@mﬂ
evaludtion of the survey data Mamm:wﬁeym:nsm&amym

M—Bmldmgﬁeenfmconmmdnncuwcmn

Type 2 Building — Buildings wathout s;gmﬁem@OE coatmﬂed*radzomtwe
contamnation or hazards, but 1n need of. deconmon

W — Buildings wath sigmsficant D@Mied radioactive contamination

s

5.  LIMITATIONS ANDPRECAUTIONS =~ ~ -- -ﬁ;m,
Avoid dameging valusble or reussbie surfaces-whitn'mal
locations. mmmamﬁmmwmm

are deemed valuable or reusable

o mm’ksqmedm
E@uﬂnmummxwmmw&m»k,mwfommy
mﬁommmgwwmmmmum

6. PREREQUISITE ACTIONS

Procedure User :
[1)  Ensure that the following eccurs

. Pmmmmmw@gwmum
mﬂ:m@ecttﬁtﬁeeo@moﬂhs,

i
!

:
g,

i
L
. PP

g

"
wbh vz
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Cover Sheet (see Appendix 1) indicating that the radiological survey/sampling
package 1s ready for implementation

o All required decommuissioning and housekeeping activities are completed and
required 1solation controls as delineated 1n the Site Pre-Demolition Survey
Plan (PDSP) are established 1n the final status survey unit prior to the
collection of survey data

e A Radiological Work Permit (RWP) will be obtained prior to survey/sampling
package implementation for Reconnaissance Level Characterization, 1f
appropriate

o The radiological survey/sampling package 1s ready for implementation
including survey mnstructions regarding the location number, and type of
survey/sampling measurements required

e Survey personnel have been trained in the use of the radiological
survey/samphing package pnor to the collection of survey data
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7 INSTRUCTIONS

71 Genersl )

This procedure may be used to conduct Recongmsspmz Levei Chatiicterization, or Class 1
1, Class 2 and Class 3 final status surveys, asapg!wahk .

Due to the large amount of data to be recorded onr log:cd survey/sampling package
forras and the smalf space available, st 1s 1 ' gatly on all forms  Where -
applicable, data and information may be Mﬁﬂdﬁw survey/sampling package

forms electromcally -

A folder designated as the &xwy?admge‘shnﬁhwmomdwrk o )
for each survey aréa or survey umt.

Imtiated and implemented radiological survss 'pac ;
designated file cabinet when not 1n use (e g. ‘atsiuﬁ%lﬂﬂse over mgbt,&gmg hohdays
and weekends, etc ). -

Closed radiological survey/sampling packages nmoved from the cabsnesshould be

logged out using Survey Package Sign-Out F@m{uﬂkppeﬁ:x 2).- .

«
o
itk

e

NOTE RLC areas willbebmkendmmmwkeﬂ only. FSS areas will be
Jurther broken down into survey unmits.
!

RE '
{l]  Venfy thebuilding type of the buriding or eluster of buiklings to be surveyed as
per MAN-076-FDPM, Facility Disglosition Prograra Manual

2} Smmbmmgmclmdmﬂ&ngmmxmm&md A
survey units (FSS)

fA]  Referto Table 1 for RLC and Tables 2 and 3 for PSS

[3] WHEN designing survey areas/units, :
THEN physical bounds should be identified 1o include structural walls, row and
column designatérs, elevations or other featums such as changes ih floorsurfaces

[4]  List all buildings for the designated clustér-on Suryey Unst Breskdown Form (see
Appendix 3) to ensuiee all mmﬂmm be adequat
addressed by the Final Status Survey, Ingdih ta, record the, following
information on Survey Package Tmhn&m (seeAppcnémQ* )
s Survey Area.

e  Survey Umt.

F

_ Thsform slmuldbeeompletedprﬁrtow of final survey for a
specific clusteror area.
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[5] Perform a preliminary walkdown of the area to be surveyed prior to radiological
survey/sampling package imtiation to verify that housekeeping operational
surveys etc are acceptable prior to commencing RLC or Final Status Surveys

73  Survey Umt Classification (FSS only)

RE
[1]  Identify and classify each survey unit

Examples of Class 1 units include

Site areas previously subjected to remedial actions

Locations where leaks or spills are known to have occurred

Former bunal or disposal sites

Waste storage sites

Areas with contamunants in discrete solid pieces of matenal with high specific
acuvity

Examples of Class 2 units include

e Locations where radioactive materials were present 1n an unsealed form
e Potentially contaminated transport routes

e Areas downwind from stack release points

e Upper walls and ceilings of buildings or rooms subjected to airborne
radioactivity

Areas handling low concentrations of radioactive materals

Areas on the perimeter of former contamination control areas

Examples of Class 3 units include

o Buffer zones around Class 1 or Class 2 areas

e Areas with very low potential for residual contamination but wnsufficient
information to justify a non-impacted classification

74 Reconnaissance Level Characterization Survey/Sample Design
741 General

RLC surveys, may satisfy any of the following objectives

e Determine the nature and extent of radiological contamination
Evaluate remediation alternatives

e Estimate the occupational and public health and safety impacts during
decommussioning

¢ Evaluate remediation technologies
Input to final status survey design
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742 Survey/Sample Design * i
The RLC survey identifies thoge portioss of the M@%mm af?emdbysne .
activities and are potentially contaminated The ;ﬁwg adéntifies the pcﬂums of the -

facihity that have not been affected by these acavt@

w‘q 7

Additionally, RLC datt 1s used to justify classxﬁcﬁxon o?snrvey units.

me&wmmdmb&nmgm&ﬂﬁnemwmﬁe o
requirements The primary focus was to ensure ;ILCsnveylgmpladm 2o
quahtatively identified locatigps and magnitude o gind struture contamination to <
mmmrewwmmormmma  committée design are -s

provided 1n 7 4 3, Conducting Strvey/Samples ™

- &
-

743 Conducting Surveys/Samples T .

Surveys of building surfaces and structures include surface s¢anfiing, surface activity
measurements, and sample collection. Both field survey instrumentation and analytical
laboratory equipment and procedures are sewm&n’mum capabihties for .
the expected contarmnants

Measurement locations should hedoemnentedming’nfgrme system coordinates on a
survey map Maps are not fequired to be drawn 40 seale for RLC surveys

T

Table ], RLC S!xveylsﬂplekeqnﬁememmhmmqunmsfor
conductmg RLC surveys.

5 - O :‘éﬂi
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7 4.4 Evaluating SnrveylSample Results '
l
RLC data are used te:dennfy locanonsandmﬁreﬂdm}ac&vﬁy The survey results
are then compared with DCGLs SMMM&&MM&&W
DCGLs, not exceeding DCGLs, ornotconmnm de ding
the DCGL value Direct medsurements indi
evaluated to détermﬂi:ﬁteneed for additonal mmmm

,&
1

Documentation of the RLC survey should pmv:da cam;laim and unambiguous record of
the radiological status of the survey area SMMMMMM be
provided to enable an mdependent re-creation and evalugiion. To the extent practicable,
this data package should be 2 stand-alone document with: mnimum information
meorporated by reference The package will be independéily reviewed by organizations
other than Radiological Engineenng  Sufficient information to characterize the extent of
contamination, including affected media, should be pmuéd in the RLC report.

74.5 Documentation

=

15 Ki t urv
751 Genersl

A final status survey 1s performed to demonstiate that residual sadiosctivaty 1 each
survey unit satisfies the predetermined critersa for release for umestricted use or, where
appropnate, for use with designated timitatiohs @memmm&e
that alf radiological parameters do not excaéd thé gtablished DCGLS. Table 2, FSS
Survcy Ut Surfacé Area Guidelines sommarizes the m&gmdamp for survey unit size

|

_ Table2 -
FSS§ Survey Unit Snrtaﬁ
Classification Sm__.mmﬁ’
Class 1 ) Lf[m 106 m* Bior atea
Class 2 __100 to 1000 m’ floor avea
Class 3 B - - No Lirit

{1) These size restrictions are gowdelines memmmghwmtf%mm
collected-{1.¢., increase number of samples (N) by the foflifwing, N'= Calcwisted required number of
measurethents * ((Actual Surface Area)(Table 2 Size Limit)}}

1
i

P

L k. .

P X R
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752 Determiming Numbers of Data Points

NOTE  Default values are to be utilized if specific parameters have not been
previously determined Table 3 Required Survey/Scan Frequencies provides
the mimimum number of measurements based on default values Appendix >
Default Calculation Work Sheets 1s referred to for details on default

calculations
Table 3
Required Survey/Scan Frequencies
Classification Surface Scan Coverage Minimum Number of
Measurements
Class 1 100% of Accessible Surfaces Total Surface 15
Activity
Removable 15
Samples 15
Class 2 10 to 100% Floors/Lower Total Surface 15
Walls Activity
10 to 50% Upper Removable 15
Walls/Ceiling Samples 15
(Systematic and J u_d%gnentgl)‘
Class 3 Biased (Judgmental) Total Surface 15
Activity
Removable 15
Samples N/A®

(1) The mmimum number of measurements are based on the default coefficient of variation (CV) values
recommended by MARSSIM Actual characterization data may be utilized to calculate the required number of
measurements by following the calculation guidance provided on the worksheets utihzing the ACTUAL
expected survey/sample standard deviation

{2) Surface media samples (1 & paint samples) are not required in areas where surface media has been removed
(e g scabbled or hydrolazed areas) and are not required where surface media 1s not a suspect matrix (per RLC
data)

(3) Surface media samples are typically not required for Class 3 survey units

(4) Ceiling 1s analogous to the roof for exterior survey units

(5) Buiased (Judgemental) scans should include high traffic areas such as building entrance and exits and hallways
HVAC ntakes and exhaust ducts storage areas areas of frequent personnel contacts such as doors and door
frames and horizontal surfaces

NOTE  Survey Package Calculation Worksheet (see Appendix 6) does not need to be
completed if the default number of measurements per Table 3 above is used

RE
[1]  Record the following information on Survey Package Calculation Worksheet (see

Appendix 6)
e Bulding
e Survey Area
e Survey Unit
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~ - e

o Survey Umt Description
e Survey Type - Total Surface Acthty.ilemovable Surface Activity, or Media

Surface Activity Sl
NOTE ﬁemlmfarmshgﬂshwldbehu;qd and 3 ésytﬁvglessthﬂgl
mglmultmahrgenumberofmmumm tSdemonstrate -
compliarce I e B
{2]  Calculate the Relative Shift, Na, = (IX:GL-LBGR}IO &
mwmm&mmefwbumbéimmmﬁm
mefﬁcmtofvmmnmaybemdwmmﬂwmdevmnmfmme!ype -
of measuremént to be.obtained
|
{3]  Determime Sign p using the calculated relative shuft apd the following table
TABLE 4 ;
Values of Sign p for Given Values of the Rihﬁ‘wSMﬁ.Alc
Alo Signp Ao 5 ___Signp
01 0 539828 12 : 0.884930 |
02 0579260 k3 0903199 .
03 - 0.617911 14 0919243 = |
04 0.655422 - 15..? Q933l92 . |
0§ 0725747 a3 0955435
0.7 0758036 *1‘% 364070 | .
09 g:m = - & M&————— “ »
1O 0 841345 &25 ol owite
11 0.864334 . ‘m " . 0998850 - 4--
IfMe>30, useSignp=¥090000 , -
[4] Determine Decision Error Pereenuhs &rzwam&%;.p.
Typical (a)mdfﬂ)va}uesmedmkfaggmqmm@as respectively Ths
y:eldsazgisﬂzt.gMueoffwsﬂfﬁ%Wx = < -
(51 Calculate Number of Data Points (N) i‘er:S:gn ) tummngﬁ:c following eqmon.‘
_@.+z,Y - ,
«Sigzp—03)° =
{61 lncmsehnumberofddapomtsbyl@%mmmﬁmtwaofﬁtm
and to allow for possible data losses.

¥

P
4

o hedn

e oud ‘7 -
&5 ﬂ;'-n@zﬁﬁk S A
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753 Determiming Survey/Sample Locations

NOTE

(1]

(2]

[3]

(4]

(]

(6]

Steps [1] through [>] are specific to determining survey/sample locations for
Class 1 or 2 survey units While Steps [6] through [9] are specific to Class 3
survey units

IF determining survey/sample locations for Class 1 or Class 2 survey units
THEN obtain a scale drawing of the survey umt with an overlying gnd system

Select a random-start systematic pattern

The number of calculated survey locations n, based on the statistical tests, 1s used
to determine the spacing, L, of a systematic pattern by

L= ’0 826 - Jfor a triangular grid Eq 2

4
n

L= for a square grid Eq 3

where A 1s the area of the survey umt

After L 1s determined, generate a random starting coordinate utihizing Excel or other
random number generator

Beginning at the random starting coordinate, a row of points is identified, parallel to
the X-axis, at intervals of L

For a triangular gnd a second row of points 1s then developed, parallel to the first
row, at a distance of 0 866 x L from the first row

Survey points along that second row are midway (on the X-axis) between the points
on the first row This process 1s repeated to 1dentify a pattern of survey locations
throughout the affected survey unit

IF identified points fall outside the survey unit,

OR locations cannot be surveyed

THEN additional points are determined using the random process until the desired
total number of points 1s 1dentified

IF determining survey/sample locations for Class 3 survey units
THEN obtain a scale drawing of the survey unit with an overlying grid system



RADIOLOGICAL SURVEY/SAMPLING - 1[
PACKAGE DESIGN, PREPARATION, o
CONTROL, IMPLEMENTATION i, ?ﬁﬁﬁ 20+
AND CLOSURE (65/22/91) . %

PRO-475-RSP-16 01
*REVISION 1 ‘

754

76

77

[7]  Generate random survey locations uuhnng Exeei or oiher random number
generator :

[8] Locate desired number.of data ponts mmm ’

[9]  IFdentified points fall outside the survey ) mt, ’
OR locations cannot be surveyed,
THEN mmmmmmmmmmm&mm
totat number of points is 1dentified ~ - ,
Evalusting Survey}Sample Results !
Final status survey data wall be anslyzed 1n accardatice &PRO-WS-RSP-M 04, -
Radiological Survey/Sample Data Qualsty Myﬁfer M&mw

Final status survey;mahty control requirements will be 1 accordance with PRO-479-RSP-
16 05, Radological Survey/Sample Quality Control for Final Status Survey

Survey instrumentation requirements for radiological susveys of surfaces and structures can
be found 1n Procedure PRO-476-RSP-16 02, P&Dem@m{f"mﬂ Status) Surveys of
Surfaces and Structures. -This procedure Mﬁuwuy@e,womypemé
nstrumenitation requirements. -

WW@WM@#M& w PRO-477-
RSP-16 03, Radiological Samples of Buildiag Madis. rooeds
mmontypemdmsmmmmnon requiscnjénts

¥ ot

(1]  Ensure the following information 15 secorded on Su'veyrackag Sign-Out Form
(see Appendix 2) .
& Survey Area — This 1s analphanumenc designation commencing wath the letter
A If the survey area values exwﬁ& W Z, continue with AA, BB and so
on ,sA -
o Survey Unit— mmum%fma{hﬂuugmm:feﬁomdbythe
mymmﬂmmwmmmﬁ%i
(Example 729001, 729002, etc ). !fﬂ:emey umttsnm&ﬁned(e g RLC
Survey) enter N/A. :
o Building/Structure ~ Building npumber }

&

&
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(21 Record the following information on Survey Umt Breakdown Form (see Appendix

3)

Survey Area

Survey Unit

Building/Structure — Building number

Description — Provide a brief description of the survey unit or survey area In
the event that the survey unit is not defined (e g RLC Survey), enter N/A

3] Retain Survey Unit Breakdown Form on file 1n project files to track survey units
assigned

[4]  Enter the following information on Survey Package Cover Sheet (see Appendix 1)

Survey Area

Survey Unit

Building/Structure

Survey Unit/Area Description

Building Information — Check the appropnate block for Survey Type, Building
Type Classification, and Contaminants of Concern

Justification for Classification — Provide a brief justification for the survey unit
classification If the survey unit 1s not classified (e g RLC Survey), enter N/A
Special Support Requirements — Provide a brief description as necessary
Special Safety Precautions — Provide a brief description as necessary

Isolation Controls — Idenuify the level of 1solation controls for the survey
umt/area (Are subject to change based on radiological conditions)

Labeling Requirements — Provide a brief description as necessary

[6]  Enter the following information on Survey Package Survey/Sampling Instructions
Form (see Appendix 7)

Survey Area (Page 1 and 2)

Survey Unit (Page 1 and 2)

Survey Unit/Area Descniption (Page 1 and 2)

Building/Structure — Building number (Page 1 and 2)

Number and Type — For each measurement listed enter the number of required
measurements and type

Comments — Identify measurement/sample locations and any other information
pertinent to the person performing the survey or collecting the samples
Survey/Sampling Instructions — Provide explicit step by step wstructions to
RCTs and Samplers to meet the requirements of this procedure

(71 If required 1nput the following information on the survey maps

Classification

Sample Location Number
Survey Area

Survey Unit
Building/Structure
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e Survey Umt/Area Description o 4‘[‘
¢ Directiori Indicator - , :
o Floor Area — In square meters ; -

{8]

191

2}

Bl

Total Area — Total Survey Unit/Area smﬁc&?um square meté‘m -

Enter the following information on Swveyﬁ;gekagc ﬁnrmwnlChnnge Hisgtory 5

Form (see Appendix 8):
e Survey Ares. : - -

o Sarvey Unst. m ( P N

¢ Building/Structure . T .

Ensure.that the following &mhwwwm ?RM%-RSP-

16 02, Pre-Demohition (Fina! Stams)‘whfm m&m priotto  *,
mhiation of the radmlogml mcylﬁnpﬁxgm

o Total Surface Activity Data Sheet .. ;. -

o Removable Activity DataSheet , _ - .~

» Instrument Data Sheet -

This 18 for FSS only, all o&er surveyssshaﬂ‘be cnndm&tmhm:g apphcable RSP .

Removable Activity Dats Sheet [so : , .
Instrument Data Shest [see ?R&-ﬂ%—;% 02:(% Oniy)j
Survey Signature Sheét (sce -ié.t}l)

Survey Package Caleniption Wodkshpet {ed Appendix 6 (FSS Only)]
Surface Media Data Form (see- PROai‘E-RﬁP £§93§, if required

Survey Map(s). -~ . s

Pnint name, employee numbes, sxganégcﬁewnym sadicatng the
survey padsagegrmdy&rw*’ ¥,

Forward the survey package to anmherkgforw reg;ewﬂ

® o & 9 0 0 0 ¢ o0

o
LI

rg,’
o
e
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RE (Peer Review)

(4] Review the survey package prior to implementation and venfy that all survey
package information 1s complete and correct

[S]  After completion of review print name, employee number, sign and date the survey
package indicating the survey package 1s ready for implementation and forward to
RE

RE
[6]  Enter the following information on Survey Package Tracking Form (see Appendix 4)
¢ Initial and date the Imtiator/Date block
e Enter the release date 1n the Release Date block

710 Survey/Sample Package Implementation

RE
{1  Prnor to implementing a survey package, interface with facility personnel, to ensure
that special support requirements and safety precautions are 1n place

[2]  Before 1ssuing a survey package for the performance of a final status survey,
inspect the survey umit and venify that special support requirements and special
safety precautions are 1n place

{31  Venfy for final status survey that 1solation controls are in place and appear to have
remained 1n effect continuously, prior to 1ssuing the survey package

[4]  IF the survey umt s NOT ready for the performance of a final status survey,
THEN notify the appropriate authority to commence corrective actions

£5] Forward survey packages to RCTTS for the performance of final status surveys in
accordance with PRO-476-RSP-16 02, Pre Demolition (Final Status) Surveys of
Surfaces and Structures and PRO-477-RSP-16 03, Radiological Samples of
Building Media

1% — - - _
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- ' | i ’ fo -
711  Surv mple ' e
— I A M
RCT B

Y

{11  Complete for Final Status Surveys all survey fozrhs n accordance with PRO-476-
RSP-16.02, ?rc-anoﬁuon{Fxm&Stm , veys 1
Structures, andi’R0-477-RSP-1603 WW&@?&:!MM@&:&. R S

2] memqmtomwwmw T

I i
E 4

RCTTS = w Foe-
{3] Rewviewall dowiaﬂmmn for co&pm lhg;n*iemsand samples are -2
accounted for - S . :
4] medearg{mssuyoommntw 7 a@?ymwm <,
survey form N )
- |
{51  Forward the survey package to ﬂtam?@nl@cd Engineer 7
RE - . = -
6] Venfy survey data meets the survey instrction requiremnents outlined on Survey
Package Survey/Sampling Instruction. Form Qea{\ppeadux 7.
{71 Provide any necessary comments, pnint maﬁ, enipk)yee number, sign and date
Survey Package Survey/Sampling Instruction Form.
¥
.i g ‘ .
RE 3* 1:., LS { - ‘.; -3
’ "’ = : . B
| - £
NOTE  FSS action levels gr-delineated in Table 5, [mpocigd  Class kandZSwvey
. Unitinvestigations and Table 6, Inpatied Class ¥ Su "htﬁmbm:gaaons
If these action len{tmexcee:; hé folioving sieps (F33Op yneed 1o be
performed. e =
o ¥ = N ES

[11  Prior to performing the mnvestigations M&m&em:he following should
be performed by a qualified Molo@cﬁ‘&gxm with final survey expenence -
using Stte procedures, if applicable.

{A] Evaluate if the onginai mﬂtl‘sﬁsﬁa&mﬂnpfemfmrofﬁu
radiological state of the area (1. ‘the-ongnal result was ot a false
positive)

{B] Evaluate if the elevated result 1s due to. BQE-AMM:I versus
naturally occurmng radioactive gaterial (}NORM. #.8., tadon or sadon
progeny).
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[C] Investigate the ongin of the contamination (1 ¢, legacy or the result of
D&D activities) in order to determine the appropniate follow-up actions

[D]  Assure that a pattern of contamination does not exist by reviewing other
survey/sample results (especially applicable to media samples)

Table 5
Impacted Class 1 and 2 Survey Umt Investigations

Condition Follow-up Actions '

1) Any total surface activity or media sample result | 1) Remediate and re-survey
taken exceeds the DCGLguc

2) Any scan result exceeds 75% of the DCGLgyc 2) Perform a total surface activity measurement at
the flagged area to assure the actual value 1s less
than the DCGLw If the follow up total surface
activity measurement exceeds the DCGLy then
collect eight (8) additional measurements within
a m” to ensure the average 1s less than the
DCGLw If not the area must be remediated

3) The average value for total surface activity or 3) Assure the initial survey design 1s appropriate
media samples results for the survey unit exceeds Adyust survey design as necessary Remediate
the DCGLy and/or re survey

4) Any single TSC/Media Result exceeds the 4) Collect eight (8) additional
applicable DCGLw but is less than the DCGLemc measurements/samples within a m* to ensure the

5) Any single removable activity result exceeds the average s less than the DCGLw

applicable DCGLy 5) Remediate and re survey

'Reclassification and re survey may not be necessary if the contamination can be attributed to a known D&D
activity For this case the area of potential contamnation can be readily identified and remediated
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. Table6 <-- - -
lmpucted Glass 3 Survey Umt hmtwns
. Cnndiﬁn ‘ “» Fo&nv’ap Aetbns

1) Any total surface activity sr media sample result | 1) ‘Rechssd} and sesurvey.
exceeds the DCGLy X P i

2) Any scan result exceeds 7§% of the DCGLene [ 2) P@m : ivity messurement al

" the mto mﬁemml vglue isless |
- -ty g "ﬁ peawt exceeds the DEGLw ther,
] mmmmu within |
s m’ o osuge tiic avgrage is Jess than the
CGLy 1 aot, 6it arés miust bé remediated, ro-
. 'ﬁadp g 5 :s" § -

3) The average value for total surface activity or 3 Ms:&mémw(wm may also 17
megha sample resuits for the survey unist exceeds be requirpd) {
75% of the DCGLy . -

4) Any single removable activaty result exceeds : ; ; reclassify and ressurvey - !
75% of the PCGLy, _ | ' '

'Reclassification and re-survey may not be necessary lfd\eeomqnbemmi’kmwnm
activity For this gase, the area of patentiat ;ogmwmmm bcniqg:‘dgnﬁdmd remediated.

mmvemmmmmﬁsgm&nogmms Tb:m
lsthatthewerage &vam&wmmmmm5mmmlwm

over 1 m? (versus couecnngdatafotevetx sqummeq;:gemw},mwded thatno -
smglemeaswementexowdxﬁwDCGLmaﬁoom

[2] IF annvestigation is"
THEN mtiate Scan Sm-veyﬂnvesﬁmﬁocmmm &w{m PRO-476-
RSP-16 02)

4 i

RCT :
{3]  Perform aninvestgation survey perthemﬂfthe Radiological Engineer 1n
accordanee with PRO-476-R8P-1602 = : .

[4]  After completing the survey and lomﬁmmia. coman mitial review and
forward the campleted form to the :

51 Rmewthg&mfommgiewncssmémmmcmﬂoyeenmw
signanddate = -

Sk
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[6] IF additional remediation and investigation surveys are required

THEN forward the package to the RE to complete the steps in Section 7 13 as
appropriate

713 Survey/Sample Package Vahdation, Data Quality Analysis and Closure

RE

NOTE

(1

[2]

(3]

(4]

Bl

(6}

The following Steps 7 13[1] through 7 13[15] are for Reconnaissance Level
Characterization only

Review all survey package data to venfy 1t meets the intent of the DQOs and
survey design

Conduct a prelimmary review of all survey package data to venfy that all
measurements are reported in the required umts (dpm/100 cm’ )

Venfy that all survey package data meets the Representativeness Comparabihity
and Completeness requirements delineated in the RLCP

IF any discrepancies are noted
THEN nitiate corrections/changes in accordance with Section 7 14 of this

procedure

IF no discrepancies are noted

OR the discrepancies have been corrected,

THEN print name employee number, sign and date Survey Package Cover Sheet
(see Appendix 1) indicating the survey package 1s ready for closure

Forward the survey package to the designated reviewer for final vahdation and
closure

RE (reviewer)

7]
(8]

(9]

[10]

Venfy that all survey data satisfies RLC acceptance critena

IF any discrepancies are noted
THEN notify the RE to imitiate corrections/changes 1in accordance with Section

7 14 of this procedure

IF no discrepancies are noted

OR the discrepancies have been corrected,

THEN enter the validation date on Survey Package Tracking Form (see Appendix
4) indicating that the survey package results have been validated

Print name employee number sign and date Survey Package Cover Sheet
indicating the survey package is ready for closure
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[11] Return the survey package to the RE whowﬂli’qmard the survey package to the
RE Managerotr RSM '
l
RE Manager or RSM :

[12] Venfy that all survey dats sausfies RLC acceptsnce critens and pnint name,
employee number, sign and date Survey Package Cover Sheet indicating the
survey package 1s ready for closure

{13] Forward the completed susvey package to the R‘B
f .
RE L
{14]  Enter the closure date on Survey Pwkqem Foﬁmdmmg that the
survey package 1s closed f

[15] Forward the closed survey package mméform

NOTE  The following Steps 7 lJﬂd]thro@ 7 13[282«2 for Final Status Survey
only

-

[16] Review all survey package data in accordance: with PRO-478-RSP-16 04,
Radiological Survey/Sample Data Quahty Anﬂym for Firial Status Survey

l
(171 IF any discrepancies are noted :
THEN xmuateeonectsonslcbangesmsecordnmmm Section 7 Mofdns
procedure
3 fl

[18] IF no discrepancies ave noted T
OR the discrepah¢ies have been corredied, |
THEN print name, efiployee numbes, sign and date Survey Package Cover Sheet
indicating the survey packagé :smdy‘me!omre

{19] Forward the survey package toﬂ:edeugawdrwxewﬁor final validation and _
closure

RE (reviewer)
{20] meytim all survey data satisfies FS&!WM

%

{211 IF any discrepancies are noted
THEN notify the RE to initiate correcaonslchames m accordance with Section

7 14 of this procedure

{22] IF po discrepancies are noted P
OR the discrepancies-bave beeneunecmd,
THEN enter the validation date on Survey Package Trackng Form indicating that
the survey package resuits have been validated.
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[23] Print name, employee number, sign and date Survey Package Cover Sheet

indicating the survey package 1s ready for closure

[24] Return the survey package to the RE who will forward the survey package to the

RE Manager or RSM

RE Manager or RSM
[25] Venfy that all survey data satisfies FSS acceptance cntena and print name,

employee number, sign and date Survey Package Cover Sheet indicating the
survey package 1s ready for closure

[26] Forward the completed survey package to the RE

RE

[27] Enter the closure date on Survey Package Tracking Form indicating that the

survey package 1s closed

28] File the closed survey package in a cabinet for final status surveyv report

generation

714 Survey/Sample Package Administrative/Technical Change Process

Changes to radiological survey/sampling package are categorized as administrative or
technical This guideline applies to all changes made to radiological survey/sample
packages and all supporting documentation

7141 Admmistrative Changes

Administrative changes include, but are not himited to, corrections/changes that

Do not alter the number of data points collected

Are typographical errors

Result in changes to the radiological survey/samphing package name number and/or
survey unit descniption

Do not impact Radiochemistry lab results or documentation

Do not modify the original design of survey units or specific survey instructions
contained 1n the survey package

Admmstrative changes to radiological survey/samphng package instructions or
supporting documentation are allowed without additional review and approval in
accordance with the following

Change Initiator

(1}

IF the change 1s performed on a hard copy
THEN draw a single line through the information to be changed and imitial and
date the correction/change



RADIOLOGICAL SURVEY/SAMPLING . J PRO-475-RSP-16 01

PACKAGE DESIGN, PREPARATION, : kavrsxom
CONTROL, IMPLEMENTATION 1 #
AND CLOSURE (05/22/01) { B

{2]  IF the change s performed electromically, -
THEN re-enter the change, and add ﬁlcsneww duﬁeﬁy wito the mdxoiogncal
survey/samphing package . »

The page shall havethesamepagemmberas%heenmme The page(s) ¥ e
being replaced shall be annotated orsmuwed “s;qmseded" mumlcd anddated '

[3] IF the change results jn the addmonbfmeor niomine;\vpages to the tadtolog;cal
survey/sampling package,
mmmmsfwummmmmmwm
alpha designator i .

Ef ] ¥

Example- Addtonsl Pages for Admmsiritive M s

lfapagewemaddedtoﬂxeongmalhgeldmﬁe%dpgcwwldbem
1a0f 20 Ifmpagesmadded,theadde&jﬁ&wmgdbeﬁofzo 1bof 20,
fc of 20, etc . ]

f ‘,

7 14.2 Technical Changes

Technical changes are corrections/changes Mﬁeédzmngtxecmvmvxew that
requires modifications to the imtal design ofmmﬂwmﬂmgpackage or
survey mstructions

~ . -

Techmcal changes include, but are not hmited to.

o Reclasufication of asurveyunit. . ; N

e Additional survey mwonsﬂmmﬂedwtﬂcn&gbw&smeyhmplmg
package afier- initiation

e Significant changes to the radiological myisamp&pgpa@gge or majer changes n
the nitial sadiological survey design. .

Survey instruction clanfication :

Detector types and/or count times

Gnid requirements

Isolation Controls.

Special Support Keqmmnams and Special Sifely ?mmns,

o 0 & © o
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Change Imtiator

[1] IF the change 1s performed on a hard copy,
THEN draw a single line through the information to be changed initial and date
the correction/change and enter the correction/change number (e g Change #1)

[2]  IF the change 1s performed electronically,
THEN re-enter the change and add the new page directly into the survey package

The page shall have the same page number as the orniginal page The page(s)
being replaced shall be annotated or stamped “Superseded ’, imtialed and dated
and the correction/change number entered (e g Change #1) The superceded
page(s) shall be retained in the survey package then discarded after survey
package closure

(31  IF the change results in the addition of one or more new pages to the survey
package
THEN the new page(s) shall be numbered with the original page number and an
alpha designator

Example Additional Pages for Techmcal Changes

If a page were added to the onginal Page 1 of 20, the added page would be Page
la of 20 If more pages are added, the added pages would be 1a of 20, 1b of 20,
1c of 20, etc

(41  Enter the following information on Survey Package Correction/Change History
Form (see Appendix 8)
e Make the applicable correction/change in the radiological survey/sampling
package
Survey Area
Survey Unit
Building/Structure number
Change/correction number Correction/Change are numbered sequentially
starting with ¢ 1”
Provide a brief description of the correction/change
Initial and date the Initiator/Date column

¢ o 0 O

5] Initial the RE column to approve the correction/change
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Generate a Final Report to summarize the date i;orsmen bmldmgslelusm or -

portions thereof - !
. -
Ttmxepoﬁst\ouldcomﬁnaoonclseaadetgmzﬁdd;mmargﬁarmhtypeof

data “Individual secticas should be developed #6 diScuss the results for €ach data
type as outfined below (résults in cachsetfion should'be subdivided by survey
umt) ) A
1 Total Surface Activity results ? E
2 Removable Surface Actwity results.
3 Media Sample results.
4 Scan results
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9 RECORD PROCESSING INSTRUCTIONS

The following records generated as a result of this procedure should be maintained and
processed as given 1n the table below

Record ldentffication Record Type Protection/Storage Processing Instructions
In process
Appendix 1 Survey Package In process Responsible Manager shall  |Continued prescribed processing
Cover Sheet or equivalent QA Record | implement a reasonable level |of documents Upon completion
Appendix 2 Survey Package Sign- of protection for in process |of processing approval and
Out Form or equivalent QA records to prevent loss or {authentication records will be
Appendix 3 Survey Unn degradation Records shall |transmitted to appropriate
Breakdown Form or equivalent be stored in standard office |Records Center(e g Project
Appendix 6 Survey Package filing systems Records) in accordance with |
Calculation Worksheet or V41 RM-001 Records
equivalent Management Guidance for
Appendix 7 Survey Package Records Sources

Survey/Sampling Instructions
Form or equivalent

Appendix 8 Survey Package
Correction/Change History Form
or equivalent and other
documentation as identified in the

procedure that make up the Survey

Package

Appendix 4 Survey Package Non-Record | None Retain by the RE and when no

Tracking Form or equivalent longer needed the form is
destrayed

Completed Completed

Forms and documents as QA Record  {Responsible Manager shall | When inactive as defined in

ident:fied above implement a reasonable level |1-V41 RM-001 Records

of protection for QA records |Management Guidance for
to prevent loss or degradation |Records Sources transfer to Site

n conjunction with Site Records Management for
Records Management archiving in accordance with
organization to assure 1 V41-RM-001

reasonable level of controls
are being implemented

10 REFERENCES

The following documents are either directly referenced or used in the development of this
procedure

Decommissioning Program Plan

DOE Order 5400 5 Radiation Protect:on of the Public and the Environment
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MAN-076-FDPM, Factlity Disposition Prommmw
MAN-077-DDCP, Deeomsnmanon;nd Deco! "

MAN 127-PDSP, Pre-Demohhou Survey Plan(? lef?'rad!g!s Site PDSP) <

NRC Reg Guide | 86, Ternunauon of
NUREG-1575, Multi-Agency Retfiation Su:ve;:m&smmm ﬁemat
(MARSSIM) ;

PRO-476-RSP-16 02, Pre-Degnolifion (Final Stitus) mmw Surveys of Surfaces
and Structures ,

PRO-477-RSP-16 03, Radiological Samples afﬁél&np Media
PRO-478-RSP-16-04, Radological Snmyfsmﬁab Quality Analyss for Final Status

[

kS

Survey f
PRO-479-RSP-16 05, Radiological Survey/Sampie thiy Control for Final Status
Survey

l

i
Rocky Flats Cleanup Agreement (RFCA) B

1-V41-RM-001, Records Management GM&MS@M
3-PRO-165-RSP-07 02, Contarmnation Mamingkﬂm

<
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SURVEY PACKAGE COVER SHEET

Survey Area | Survey Unit | Building/Structure

Survey Unit/Area Description

Building Information

Survey Type  Reconnaissance Level Characterizauon Survey D) Final Status Survey O
Builldng Type Type ! O Type2 O Type3d (O

Classificatton  Class 1 00 Class20 Class3 0 Unknown O

CONTAMINANTS OF CONCERN PLUTONIUM O URANIUM O OTHERO

Justification for Classification

j_
Special Support Requirements
Special Safety Precautions / r-

fsolation Controls
LEVEL1 O LEVEL2 0 NA D

Labeling Requirements

Survey Package Implementation

Radiological Enginees Printed Name Employee # Radiological Engincer Signature Date
Radiological Enginecr Printed Name Employec # Radiological Engincer Signature Date
Comments

Survey Package Closure

Radiological Engineer Printed Name Employce # Radiological Engineer Signature Date
Radiolopical Engmeer Printed Name Employee # Radiolagical Engineer Signature Date
RE Manager or RSM Printed Name Employee # RE Manager or RSM Signature Date

Page of
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SURVEY UNIT BREAKDOWN FORM

Building/Structure

Survey Area Survey Unit Classification Description

__._f.\:ji |

Page___ of
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DEFAULT CALCULATION WORKSHEETS

Total Surface Activity Measurement Calculation Worksheet
(Default Values to be Utilized when Minimal to No Characterization Data i1s Available)

Step |

Step 2

Step 3

Step 4

Determine the relative shift (A/o) i accordance with MARSSIM Sechion 3523 as follows

Al = (DCGL TSA L BGR TSA)/ SD TSA

AlOiraguramcs = 2 0= {100 dpmv/100cm? — 40 dpm/100em?y/30 dpm/100cm’

Where

Alo 1s the relative shift or the resolution of measurements 1n units of measurement
uncertainty (MARSSIM recommends a value between | and 3)

DCGL 54 1s the total surface activity denved concentration guideline value (DOE Order 5400 5 total surface
activity limit equals 100 dpm/100cm? for transuranics per the B779 Cluster Radiological Closeout
Survey Plan)

LBGR 154 1s the lower bound of the gray region — the lower bound of the range of values of the parameter of
interest in a survey umt where the consequences of making a decision error 1s relatlvc\zy minor The
LBGR 15, was adjusted to obtain a relative shift between | and 3 (1€ 40 dpm/100cm” for transuranics)

SD1sa 1s the estimated standard deviation of the total surface activity measurements (MARSSIM recommends

assuming a 30% coefficient of variation 1f scoping or characterization data is not available)

Determine the Sign P value by looking up the relative shift (A/6) in Table 5 4 of MARSSIM (the Sign P value is the
estimated probability that a random measurement from the survey unit will be less than the DCGL when the survey unit
median 1s actually at the LBGR) The Sign P value from Table 5 4 equals 0 977250 for a relative shift of 2 0

Determine the number of total surface activity measurements for the applicable survey unit using the following MARSSIM
Section 5 5 2 3 formula that 1s based on Plutontum contaminants not being present 1 the background
N=(1645+1645)/4(SignP 05)?

N=(1645 + 1 645)% 4(0 977250-0 5)* =11 88

Where
1645 1s the alpha and beta decision error value (95% confidence) per the PDSP
Sign P equals 0 977250

Increase N by 20% to allow for missing or invalid data points per MARSSIM Sectuon 5523
N=1188°12=1425

Conclusion A mimimum of 15 Total Surface Activity measurements will be required for each survey umit(s)
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Removable Activity ’Mmmmt{!ﬂedam quksbm
{Default Values to he Utilited whes £he tion Daty is |

Step 1 Determne the relatwe shift (&/cr) 1n sccordsiace with mmmma:ﬁzxgm 4
8/6 = (DCGL aontis ~ LBGR ngetie)’ SD samovabie )
Al =2 = (20 dpnv10Bcm’ ~ 3 dpr/108cm?V6 dpm/100cm’

Where

alo 1s the relative shift or mmlmormxhwiofmm
w(massmmmmmm h!iji) 3 )

DCGL pupotic 15 the Fémovable surface actvity mmmmm«(msmmam
actuvity mmmwim*mw

LBGOR rpinoubie smmhmdofhmm~&mmgﬁcwﬁnh=ﬂunmof

i

| e

1nterest in 2 Survey unit where the: - de&mmkam In order
to obtain a relative shitt between [ and 3 Laekktwm’kmm

4 J— 18 the estimated standard deviation of the removpble wmaqmy measurements (MARSSIM
wmmmﬁme«WMummmr .
Since the B729 scofing or characten did fot containyatual values Joss than the MDA of the
counting instruiéat, 2 value of b wilt was used

Step 2. Dewmmedelvaduebybohn;qﬂhnhﬁvesh&ﬁ{éﬁ}aﬁth‘ofW(ﬁesanMkk
estimated probabrlity $hat a random meamremient from the survey. unit will be fess than the DOGL whea the sucvey unit
median 15 actuaily at the LBGR) MWPMWMT%&i&mMm equals 0.977250 for a relative
shift of 2.

Step 3. mmm«mummwumwmmm MARSSIM,
Settion 5 5.2.3 formuls thai n%nﬂuﬁwmmaﬁu”nﬁnuw

N=(1645+ 1645 1 4(SignP-0 3
N=(1645+1645)7/ 40 9TT250:0.57 = 1188 _ . N
i .
Where
) 646 ulﬁedﬁuuﬂmmmvﬂmwﬁm}uhm
Sign P equals 0977250
Step 4 tnmNwm»m&wfexmumnladmmwm&t&uwnSiz}
N~1188%12=1425 '

Conclusion: A minimum of 15 removable activity mmbwm!éewhihnehaweymmy

s

i
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Media Surface Activity Measurement Calculation Worksheet
(Default Values to be Utilized when Minimal to No Characterization Data 1s Available)

Step | Determine the relative shift (A/o) in accordance with MARSSIM Section 5523 as follows

Note Since a reterence area background subtract wall not be used for uranium measurements and since the equation
Section § 5 2 3 results wn a larger number of samples than the equation 1 Section 5 3 2 1 for a relative shift of 20 s
acceptable to use the equation in Section 5 5 2 3 for uranium

AlOirpagunne = 2 0= (100 dpm/100cm? — 40 dpm/100cm?)/30 dpm/100cm”
AG gy m= 2 0=(5000 dpm/100cm? ~ 2000 dpm/100cm’ /1500 dpm/1 00cm?

Where

Ao 1s the relative shif! or the resolution of measurements n units of measurement
uncertainty (MARSSIM recommends a value between land 3)

DCGL peds 1s the total surface activity derived concentration guideline vatue (DOE Order 5400 § total surface
activity fumit equals 100 dpm/100cm? for transuranics and 5000 dpm/100cm? for urantum per the B779
Cluster Radiological Closeout Survey Plan)

LBGR s ts the lower bound of the gray regton — the lower bound of the range of values of the parameter of
interest in a survey unit where the consequences of making a deciston error 1s relatively minor  The
LBGR .4, Was adjusted to obtain a relative shift between 1 and 3 i e 40 dpm/100cm? for transuranics
and 2000 dpm/100cm? for uranium)

SD et is the estimated standard deviation of the media surface activity measurements (MARSSIM recommends

assuming a 30% cocfficient of vanation if scoping or characterization data is not available) (1 ¢ 30
dpnv 100cm? for transuranics and 1500 dpmv/ 100cm? for uranwum)

Step2 Determine The Sign P value by looking up the Relative Shuft (A/a) In Table 5 4 of MARSSIM (The Sign P value 1s the
estimated probability that a Random Measurement from the Survey Unit will be less Than the DCGL when the Survey Unit
Median 15 actually at the LBGR) The Sign P value from Table 5 4 equals 0 977250 for a Relative Shift of 2 0

Step3  Determine the number of media surface activity measurements for the applicable survey umit using the following MARSSIM
Section 5 5 2 3 formula that is based on Plutonium contaminants not being present 1n the background
N=(1645+1645)2/4(Sign P 05)

N =(1645+1645)74(0 977250 0 5 = 11 88

Where
1 647 1s the alpha and beta decision error value (95% confidence) per PDSP
Sign P equals 0 977250

Step4 Increase N by 20% to allow for missing or invalid data powts per MARSSIM Sectton 552 3
N=1188+*12=1425

Conclusion A minimum of 15 media surface activity measurements will be required in each survey unit
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SURVEY PACKAGE CALCULATION WORKSHEET ’
- & wa o~ .
Package ID - E N
Survey Area. >
Survey Unit Description K o
[ Total Suree Activity - 03 Madia Serhoe ACity
03 Removablé Surface Activity B aatric Sy ctivigy
Step 1 Calculate the relative shift A/G,.
ANeo,=(DCGL LBGR)o,
afo (3 rJ ponad
,
'AfO‘, d
DCGL
LBGR — —

[+/Y

Step2 Determine Sign p using the calculated relative shift afid Tabled Signp is the estimated probabilty
Miﬂﬁommmmmmmymnﬂﬁkﬁﬁimw‘bcchmm:mym

median1s actuaily at the LBGR. B
Siep3  Determine Decsion Exror Percentiles for Z,., and 2y ol the sciected dacision orror levels o and B
Typscal () and (B) vilues used s RFETS are 0,03 an8 0.05 ripeisively Thus yrekds & 2, and Zy 4
value of | 645 and 1 645 respectively. ) :
Step4 Calculate Number of Data Poirts (N fo Sign Test mliggshe following equation.
- \S "
; @1q +219)" %
A(Sign - 05 o
Step 5. Increase the number of data potnts by 20% to ensire suffieent power of the tests and to-allow for
possible data losses ) o
Conclusion R -
"RE Drioied Name 3 ) . — Date_
;[ o= P [
{
/
|
t
P
-
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SURVEY PACKAGE SURVEY/SAMPLING INSTRUCTIONS FORM

Survey Area l Survey Unit J Building/Structure

Survey Umit Description

Minimum Survey/Sampling Measurement Requirements

Measurement Number and Type Comments
Surface Activity
Measurements
RE Venfication
Print Name Employee # _Signature Date

Surface Scanning

RE Verification
Print Name Employee # Signature Date
Media Samples
RE Verification
Puint Name Employee # Signature Date
Page___of
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SURVEY PACKAGE SURVEY/SAMPLING msfdmms FORM (cont)

| sarvey Unit - [ﬁ“‘lﬁs‘mm .

Survey Area
Survey Unit Description

Page

!
|
i
J

of ___
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SURVEY PACKAGE CORRECTION/CHANGE HISTORY FORM

Survey Area [Survey Umit Building/Structure

Charge # Description Inmmator/Date RE

=PI

Page_ of




